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Motivation

Time observation capacity of telescope exhausted

A High number of targets
A More and more targets to come
A Different projects

What can we optimize?

A Satellite acquisition time

A Number of observation per NPT

A Pass Observation rate

A Successful satellite acquisition  (by visual inspection)

, Use of a Night - Tracking Camera for Real Time Correction of Pointing of the SLR

Side product
A Space debris application s

System. 21st ILRS Workshop, Canberra, Australia , 5- 9 November 2018.

E. Cordelli

(\\ . J”f /L) g\“\? Astronomical Institute University of Bern A IUB

Slide 3



Australia , 5- 9 November 2018.

, Use of a Night - Tracking Camera for Real Time Correction of Pointing of the SLR

System. 21st ILRS Workshop, Canberra,

E. Cordelli

b

. u
Hardware Selection
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Needed hardware for Tracking Camera ZIMLAT
Telescope: ZIMLAT Zimmerwald Laser and Astrometry Telescope

A 1-m Aperture Ritchey - Crétien
A Coudé focus for Laser

A Nasmyth Focus for tracking and CCD cameras
(available focal lengths: 1.2m, 2x4m, 8m)

Camera: Neo 5.5 sCMOS

1 e- read noise

TE coolingto -40°C

5.5 megapixel sensor , 6.5 , m pixels
22 mm diagonal field of view

Rolling and Global Shutter

Rapid frame rates
A 30 fps over extended kinetic series
A Burstto memory at 100 fps full frame

> > > > > >

Notch Filter
A 2x 532nm, 25mm Dia., OD 6 Blocking Notch Filter

Credits: Oxford Instruments 2018
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NightCam Implementation
. Hardware integration I
- A Camera installation 2 NerEE s
5 A Notch filter g |
<% A Focal Station Selection JIT
€ o ] T
-, , Software development T ==
?C_; % A Development Of camera ContrOI SOftware ]| ] A—
= A Determination of Laser beam position on camera o EA
z: A Calculation of telescope pointing corrections \ | L1\
g6 (in real time) | O racking
1 Y o g
2% Software integration with existing laser observations =3
~&  software /]J ................. :
T E
g Development of an observation/analysis pipeline U]
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Derivation of Pointing Model |
To apply corrections to satellite ephemeris, we needed to determine:
The Azimuth Elevation direction in the camera . The pointing of the laser on the camera
S){stem A Telescope pointing direction
A Number of reflections A Derotator position
A Camera oritentation
A Derotator position ZIMLAT - Sky Plot
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Temporary Solution

Opti mal Solution

Y Average Laser coordi

Y Modelling of the wobblI
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NightCam Capabilities

Set up camera parameters

A Exp. Time

A Binning

A Shutter mode

A Readout frequency
Target Acquisition

A Target Position w.r.t. Laser Position
A Azimuth/Elevation ephemeris correction
handling

A  Storing of Images with telescope data (pointing
directions and measurement epoch)

Synchronous observations acquisition

A Azimuth/Elevation
A Range
A Light curve

Monitor telescope parameters

A Pointing directions
A Correction to pointing direction
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Target: TOPEX
Initial Ephemeris offset: ~68 arcsec
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